A closure operation is a useful operation in the study of the existence of cycles, paths and other subgraphs in graphs. It was first introduced by Bondy and Chvátal[1]. [1] ) Let G be a graph and let u and v be two nonadjacent vertices of G.
THEOREM 1. (Bondy and Chvátal
) Let G be a graph and let u and v be two nonadjacent vertices of G.
(
1) Suppose deg G (u) + deg G (v) ≥ |G|, then G has a hamiltonian cycle if and only if G + uv has a hamiltonian cycle.
hamiltonian path if and only if G + uv has a hamiltonian path.
After [1] , many researchers have defined other closure concepts for various graph properties. The interested reader is referred to the survey [2] on closure concepts.
Let T be a tree. An vertex of T , which has degree one, is often called a leaf of T , and the set of leaves of T is denoted by Leaf (T ). The subtree T − Leaf (T ) of T is called the stem of T and denotes by Stem(T ). A spanning tree with specified stem was first considered in [3] .
A tree, whose stem has at most k leaves, is called a tree with k-ended stem. For an integer k ≥ 2 and a graph G, σ k (G) denotes the minimum degree sum of k independent vertices of G. The following theorem gives a sufficient condition using σ k (G) for a graph to have a spanning tree with k-ended stem. (
In this paper, we will show the following theorem.
THEOREM 4.
Let G be a connected graph and k ≥ 2 be an integer. Let u and v be a pair of nonadjacent vertices of G such that
Then G has a spanning tree with k-ended stem if and only if G + uv has a spanning tree with k-ended stem.
Before proving Theorem 4, we first show that the condition in Theorem 4 is sharp. Let k ≥ 2 and m ≥ 1 be integers, and let K m be a complete graph. 
